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MULTI - DIAMETER DRILL BIT function of the reactive forces that are a result of two bodies 
rubbing against each other . This is the rubbing of wear 

CROSS - REFERENCE TO RELATED components at the surface of the rig , the sliding and rotation 
APPLICATIONS of drill string components and casing against bone forma 

5 tion . Down hole friction is polynomial where there are 
This application claims the benefit of U . S . Provisional several drilling functions that can contribute to the increase 

Application No . 62 / 183 , 448 filed on Jun . 23 , 2015 , the entire in friction . The three main contributors ( responsible for at 
contents of which are incorporated herein by reference . least 95 % of friction below the rotary table ) are drilling 

BACKGROUND torque , drilling drag and flowing pressure losses . 
The two most important items for an implant drill bit are 

drilling torque and drilling drag . Drilling torque ( angular The present disclosure relates to universal drills that can friction ) is generated when the drill bit is rotated while be applied to implant surgery , bone drilling or metal drilling . 
More particularly , the present disclosure relates to drill bits , conducting drilling operations such as drilling ahead or back 
which are capable of decreasing friction for safer and more 15 reaming During rotational drilling , drilling torque accoun 
predictable results . for a majority of the energy lost through friction . If left 

The insertion of dental implants commonly involves unmitigated , drilling torque can bring the drilling process to 
previous drilling and tapping procedures using multiple a halt . When drilling torque approaches or exceeds the rig ' s 
surgical implant drill bits of varying diameters for the rotary ( top drive or rotary table ) capability , the drilling 
conformation of an implant bed . The main purposes of the 20 process becomes very limited or even ceases if left unmiti 
drilling , among others , are the fixation of the implant at the gated . The ability to rotate is necessary to break the static 
apical portion and / or at the lateral walls of the surrounding friction that exists between the drill bit - to - casing ( Guided 
bone and the establishment of primary stability . Multiple Surgery ) or drill bit - to - bone . The inability to rotate effec 
surgical implant drill bits are used with the intention of tively manifests at slower drilling rates and poor hole 
avoiding excessive temperatures in the bone tissue that is 25 cleaning , which can lead to even higher friction , lost circu 
being prepared for receiving a dental implant . However , lation and stuck drills . Also rotating the drill bit continuously 
regardless of the drilling technique , drilling materials , drill at higher torque can lead to more frequent surface equipment 
geometry or bone characteristics , some degree of thermal failures , down hole equipment failures , casing wear and drill and mechanical injuries can occur . bit failures . Drilling drag ( axial friction ) is generated as the During the drilling procedures , some temperature rises are 30 dril 30 drill bit slides against the surrounding material formation or due to friction of the drill in contact with surrounding bone casing . tissue , such as bone walls or bone fragments . If the bone Therefore , there is a need for improved implant drill bits temperature is higher than 47° C . for 1 minute , human bone to achieve decreased friction for safer and more predictable cells will show damage , necroses , apoptoses and be replaced 
by connective tissue . This will not result in the necessary 35 an Cessarv 35 and precise implant bed preparations in patients ' bones , 
biologic stability for long term implant success . A certain while also decreasing the time required to complete the 
amount of mechanical or primary stability is needed instan preparation by decreasing the number of surgical drill bits 
taneously after surgery . This primary stability depends on needed . 
the bone quality and quantity , the implant threads and 
implant body design and the implant bed preparation pro - 40 SUMMARY 
cedure . Therefore , the implant bed preparation executed 
with the specific implant drill bits needs to be as minimally According to an exemplary aspect of the present disclo 
invasive , accurate and precise as possible . sure , a multi - diameter drill bit for implant bed preparation is 

The thermal and mechanical damage which is produced provided . The multi - diameter drill bit extends longitudinally 
by the drilling procedure has been associated with a com - 45 along an axis . The multi - diameter drill bit includes a drill 
bination of different variables including drill speed , feed shank configured to be coupled with a driving tool used by 
rate , drill diameter , drill geometry , drill design , irrigation , an operator . The drill shank is proximal to an operating hand 
drilling depth and drilling pressure . of the operator . The multi - diameter drill bit also includes a 

Over seventy percent of all energy that is delivered by a drill body distal to the drill shank , which includes at least a 
drill , its surface and down hole equipment to drill an implant 50 first cylindrical portion and a second cylindrical portion . The 
bed is lost through friction . Friction reducers , or as com - first cylindrical portion has a first diameter and the second 
monly referred to in the drilling industry , lubricants , can help cylindrical portion has a second diameter . The first cylin 
to alleviate friction . The three problems that are common drical portion is distal to the second cylindrical portion . The 
with the use of standard lubricants are compatibility , efficacy multi - diameter drill bit further includes a drill tip distal to 
and biologic compliance . Although the simplest lubricant 55 the first cylindrical portion of the drill body . The drill tip 
( sterile saline solution ) is commonly used in implant sur - defines a plurality of first land areas and a plurality of cutting 
gery , its effect is limited due to the in - vivo environment and lips at least partially bordering the plurality of first land 
constraints that go hand - in - hand with working on the human areas , respectively . The drill shank is configured to transfer 
body . Because lubricant is not fully successful in solving the drilling torques and forces generated by the driving tool to 
issue due to its inherent limitations , the drill design should 60 the drill body and the drill tip . The second diameter of the 
be altered to reduce the friction . second cylindrical portion is greater than the first diameter 

Every implant drill loses power through friction . This of the first cylindrical portion to define a plurality of faces 
friction results from the operating surface of standard of second lands at the interface between the first cylindrical 
mechanical drill bits being in close contact to surrounding portion and the second cylindrical portion . The faces of 
hard tissue . Operational efficiencies are tremendously hin - 65 second lands are configured to reduce friction between the 
dered by only delivering a fraction of the energy that is drill bit and surrounding bone tissue . Each of the plurality of 
placed into the well to drill , trip and complete . Friction is the faces of second lands includes a curved margin . 
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BRIEF DESCRIPTION OF THE DRAWINGS tip 160 . For example , the cylindrical drill shank 120 can 
have a length of 14 mm and a diameter of 2 . 35 mm 

FIG . 1 is a perspective view showing a multi - diameter The drill body 140 includes a first cylindrical portion 142 
drill bit according to an exemplary embodiment of the and a second cylindrical portion 144 integrally formed with 
disclosure ; 5 each other . The first cylindrical portion 142 and the second 

FIG . 2 is a front elevation view of the multi - diameter drill cylindrical portion 144 are configured in a cylindrical shape . 
bit of FIG . 1 ; However , in an embodiment of the disclosure , the first 

FIG . 3 is an end view showing a distal end of the cylindrical portion 142 and the second cylindrical portion 
multi - diameter drill bit of FIG . 1 , which end is distanced 144 may be configured in a conical shape or other suitable 
from a operating hand of an operator during a drilling 10 shape . The first cylindrical portion 142 has a first length L1 

and a first diameter RE The second cylindrical portion 144 operation ; has a second length L2 and a second diameter R2 . In the FIG . 4 is an enlarged perspective view showing the distal shown embodiment , the first length L1 is smaller than the end of the multi - diameter drill bit of FIG . 1 ; second length L2 , the first diameter R1 is smaller than the FIG . 5 is a front elevation view showing a multi - diameter - diameter 15 second diameter R2 . For example , the first length Ll can be drill bit according to another exemplary embodiment of the 2 . 5 mm and the second length can be 16 mm The first 
disclosure ; diameter R1 can be 2 mm and the second diameter R2 can 

FIGS . 6 - 8 are graphs showing temperature change for be 3 . 2 mm ; alternatively , the first diameter R1 can be 2 . 3 mm 
conventional , single step drill bits ; and the second diameter R2 can be 3 . 3 mm ; alternatively , the 
FIGS . 9 - 12 are graphs illustrating temperature change for 20 first diameter R1 can be 2 . 5 mm and the second diameter R2 

use of multi - diameter drill bits having second diameter R2 can be 4 . 1 mm 
dimensions of 3 . 2 mm , 3 . 3 mm , 4 . 0 and 4 . 1 mm , respec A plurality of helical flutes 146 and a plurality of helical 
tively ; lands 148 , which are provided circumferentially alterna 

FIG . 13 is a table showing actual dimensions of a multi - tively with respect to each other , extending from the drill tip 
diameter ( 4 . 0 mm ) drill bit according to an exemplary 25 160 to the drill shank 120 . The plurality of helical flutes 146 
embodiment of the disclosure ; and maintain their shape and geometry from the drill tip 160 to 

FIG . 14 is a perspective view showing detail of the the drill shank 120 . That is , while the first diameter R1 is 
dimensions of a multi - diameter ( 4 . 0 mm ) drill bit according different from the second diameter R2 from the drill tip 160 
to an exemplary embodiment of the disclosure . to the drill shank 120 , the plurality of helical flutes 146 have 

30 a uniform shape and geometry from the drill tip 160 to the 
DETAILED DESCRIPTION OF EXEMPLARY drill shank 120 . During a drilling operation , the plurality of 

EMBODIMENTS helical flutes 146 functions to channel out swarf and / or bone 
debris , which are produced from a machining surface and / or 

Detailed embodiments of the present disclosure are cutting edges of the multi - diameter drill bit 100 when the 
described herein ; however , it is to be understood that the 35 drilling torque and force are applied to the drill shank 120 . 
disclosed embodiments are merely illustrative of the com - In the shown embodiment , three helical flutes and three 
positions , structures and methods of the disclosure that may helical lands are alternatively disposed with respect to each 
be embodied in various forms . In addition , each of the other . Depending on the circumstances of using the drill bit , 
examples given in connection with the various embodiments the multi - diameter drill bit 100 may be configured to provide 
is intended to be illustrative , and not restrictive . Further , the 40 different numbers of alternative helical flutes and lands . For 
figures are not necessarily to scale , some features may be example , the number of the flutes and lands can be in a range 
exaggerated to show details of particular components . from 2 to 6 . 
Therefore , specific structural and functional details dis - As best shown in FIG . 4 , the drill tip 160 defines a 
closed herein are not to be interpreted as limiting , but merely plurality of first land areas 162 and a plurality of first cutting 
as a representative basis for teaching one skilled in the art to 45 lips 164 at least partially bordering the plurality of first land 
variously employ the compositions , structures and methods areas 162 , respectively . The first land areas 162 and the first 
disclosed herein . References in the specification to " one cutting lips 164 together form a machining mechanism of 
embodiment ” , “ an embodiment ” , “ an example embodi - the drill bit 100 during a drilling operation . As shown in FIG . 
ment ” , etc . , indicate that the embodiment described may 2 , each of the first cutting lips 164 forms an angle awith 
include a particular feature , structure , or characteristic , but 50 respect to the axis X - X ' , which angle is in a range of 450 to 
every embodiment may not necessarily include the particu - 75° . In the shown embodiment , the angle ais 60° . In the 
lar feature , structure , or characteristic . Moreover , such shown embodiment depicted in FIG . 2 , the point angle is 
phrases are not necessarily referring to the same embodi - 120° . In further embodiments , the point angle is about 115° 
ment . to about 125º . Thus , the point angle may be about 115° , 
FIGS . 1 - 4 depict a multi - diameter drill bit 100 according 55 116° , 117° , 118° , 1190 , 120° , 121° , 122° , 123° , 124° or about 

to an embodiment of the disclosure . The multi - diameter drill 125º . 
bit 100 is substantially elongated and extends longitudinally The second cylindrical portion 144 of the drill body 140 
along an axis X - X ' . Along the extension of the axis X - X ' , the includes a plurality of faces of second lands 200 defined at 
multi - diameter drill bit 100 is substantially divided into the interface between the first cylindrical portion 142 and the 
three functional parts , i . e . , a drill shank 120 that is approxi - 60 second cylindrical portion 144 . Each of the faces of second 
mate to an operating hand of an operator , a drill body 140 lands 200 extends radially and circumferentially . Each face 
distally connected to the drill shank 120 , and a drill tip 160 of second lands 200 has a respective second cutting lip 220 . 
distally connected to the drill body 140 . The faces of second lands 200 are shaped and dimen 

The drill shank 120 is typically cylindrical and can be sioned to reduce the overall friction between the multi 
operatively coupled to a surgical driving tool to allow 65 diameter drill bit 100 and surrounding bone . For example , 
drilling torques and forces to be applied to the shank 120 and the faces of second lands 200 can be rounded axially with 
subsequently , transferred to the drill body 140 and the drill respect to the axis X - X ' . Alternatively , the faces of second 
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lands 200 can be sloped proximally from the first cylindrical lands 527 are distal with respect to the third faces of lands 
portion 142 of the drill body 140 . By having the rounded or 529 . The second and third faces of lands are provided to 
sloped configuration of the faces of second lands , the reduce or minimize surface contact between the land areas 
multi - diameter drill bit 100 is capable of significantly reduc of the multi - diameter drill bit 500 and the surrounding bone . 
ing or even minimizing surface contact between the faces of 5 As a result , the friction caused by the multi - diameter drill bit 
second lands and / or land areas of the drill bit 100 and the 500 can be reduced , which advantageously leads to less heat 
surrounding bone , compared to a known drill bit , which has accumulation and less thermal cell damage to the bone 
a constant radius and the land areas of which are maintained structure ( e . g . bone tissue ) contacted by the drill bit . For 
in close contact with the surrounding bone at all time during example , the first portion 522 can have a diameter of 2 . 0 
a drilling operation . As shown in FIG . 3 , the second cutting 10 mm ; the second portion 524 can have a diameter of 3 . 2 mm ; 
lip 220 has a curved margin 224 that is at the radial terminal the third portion 526 can have a diameter of 4 . 0 mm For 
end of the second cutting lip 220 . Compared with conven - example , the first portion 522 can have a length of 2 . 5 mm ; 
tional design of drill bit margins that are straight and the second portion 524 can have a length of 2 mm ; and the 
prominent portions of the second lands , the curved margin third portion 526 can have a length of 14 mm . 
244 is rounded off . As known in the industry , a margin of a 15 According to another embodiment of an aspect of the 
drill bit refers to a narrow portion of a land of the drill bit , disclosure , the multi - diameter drill bit can be a subland drill 
which narrow portion is maintained to provide clearance . bit , in which two or more drill bits , each having a distinct 
Provision of the margins serves to stabilize the drill bit in a diameter , are built into a single body . Each component 
hole . In addition , each face of second lands 200 also has a having its respective diameter maintains its own character 
radially inwardly curved circumferential edge 240 , which is 20 istics and geometry . A subland drill bit can be used for 
continuous to the curved margin 224 . The curved margin drilling two or more holes of distinct diameters in one 
224 and the inwardly curved circumferential edge 240 are operation . An independent set of lands is provided extending 
formed by properly processing the helical flutes 146 and the entire flute length for each component presented in the 
helical lands 148 . In the shown embodiment in FIG . 3 , the drill bit . For example , the subland drill bit may contain one 
angle Abetween the curved margin 224 and the inwardly 25 flute for each component , which extends to the shank . The 
curved circumferential edge 240 is about 28° . In further subland drill bit maintains the individual geometries of each 
embodiments , the angle Acan be about 25º to about 36º . component , and has satisfactory debris ( e . g . , chips ) carrying 
Thus , angle Acan be about 25° , 26° , 27° , 28° , 29° , 30° , 31° , capability . As a result , a hole having a clean face can be 
32° , 33° , 34° , 35° or 36º . In further embodiments , the angle achieved , due to the satisfactory debris evacuation . Accord 
Acan be about 1° to about 45° . When the angle Ais about 1° , 30 ing to this embodiment , at the interface ( s ) of the drill bit 
the curved margin 224 is slightly curved . When the angle Ais portions having different diameters , at least one set of faces 
about 45° , the curved margin 224 recedes to approximately of lands are provided . These faces of lands are the same or 
the diameter of the outermost point of the first cutting lips similar to the faces of lands of the multi - diameter drill bit 
164 . 100 or the multi - diameter drill bit 500 . In addition to the 

In the shown embodiment , the drill body 140 includes two 35 typical benefits provided by the subland drill bit , the provi 
cylindrical portions ( i . e . , the first portion 142 and the second sion of the faces of lands offers the benefits of reducing 
portion 144 ) with different diameters to provide a stepped friction caused by the drill bit and reducing heat accumu 
structure of the drill body . However , the multi - diameter drill lation and thermal cell damage . 
bit , according to the disclosure , may have multiple same or According to yet another embodiment of an aspect of the 
similar stepped structures . For example , FIG . 5 depicts a 40 disclosure , a parabolic flute design can be incorporated into 
multi - diameter drill bit 500 according to another exemplary the multi - diameter drill bit . In this embodiment , the para 
embodiment of the disclosure . bolic flute design provides a more condensed or tighter 

As shown in FIG . 5 , the multi - diameter drill bit 500 spiral , resulting in more number of turns based on a prede 
includes a drill body 520 and a drill tip 540 . The drill tip 540 termined length of the drill bit body ( for example , the drill 
defines a plurality of first land areas 542 and a plurality of 45 bit body 140 or the drill bit body 520 ) . Thus , the debris 
first cutting lips 544 at least partially bordering the plurality removal ability of the multi - diameter drill bit can be further 
of first land areas 542 , respectively . Each of the first cutting enhanced to allow deeper hole - drilling of the drill bit . The 
lips 524 forms an angle ß with respect to the axis X - X ' , parabolic helix angle of the drill bit can be in a range of 
which angle is in a range of 45° to 75 ° . In the shown 24º - 36º . The parabolic flute design allows more grip of the 
embodiment , the angle is 60° . 50 multi - diameter drill bit and avoids the need for pre - drilled 

The drill body 520 is divided along the longitudinal axis holes in a surgical operation . The parabolic flute design can 
of the drill bit into a first portion 522 having a first diameter , be incorporated into any embodiment of the multi - diameter 
a second portion 524 having a second diameter and a third drill bit of the disclosure , such as a drill bit having a diameter 
portion 526 having a third diameter . The second diameter is of 4 . 1 mm According to this embodiment , the faces of lands 
greater than the first diameter , such that a first stepped 55 are similarly provided to the multi - diameter drill bit . Thus , 
structure is provided at the interface between the first portion in addition to the typical benefits provided by the parabolic 
522 and the second portion 524 . The third diameter is greater flute drill bit , the provision of the faces of lands offers the 
than the second diameter , such that a second stepped struc - benefits of reducing friction caused by the drill bit and 
ture is provided at the interface between the second portion reducing heat accumulation and thermal cell damage . 
524 and the third portion 526 . 60 According to a still further embodiment of an aspect of the 

At the second stepped structure , a plurality of faces of disclosure , a multi - diameter drill bit system is provided . The 
second lands 527 are provided , which faces can be the same multi - diameter drill bit system includes the multi - diameter 
or similar to the faces of second lands 200 of the multi - drill bit 100 , as described in the present disclosure , and a 
diameter drill bit 100 . At the first stepped structure , a dental implant ( not shown ) . The dental implant is configured 
plurality of faces of third lands 529 are provided , which 65 to substantially correspond to the shape of the multi - diam 
faces can be the same or similar to the faces of second lands eter drill bit 100 . That is , the dental implant includes 
200 of the multi - diameter drill bit 100 . The faces of second multiple stages , e . g . , stepped structures . For example , the 
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dental implant includes a first stage , a second stage , and a drill bits used at recommended spindle speeds where the 2 . 2 
third stage . The first stage corresponds to the drill tip 160 , mm drill bit was used at 800 rpm , the 2 . 8 mm used at 600 
the second stage corresponds to the first cylindrical portion rpm and the 3 . 5 mm drill bit used at 500 rpm with loads of 
142 , and the third stage corresponds to the second cylindri 1 . 2 and 2 . 3 kg produced temperatures that exceeded the 
cal portion 144 . In other words , the shape of the first stage 5 threshold of morphological bone damage , i . e . 50° C . or more 
is configured such that the first stage fits into the hole created for 30 seconds or longer . At depths of 4 , 6 , and 8 mm where by the drill tip 160 . The shape of the second stage substan temperatures exceeded 60° C . , the surrounding bone tissue 
tially corresponds to the length L1 and the first diameter R1 would be completely damaged . 
such that the second stage is configured to fit into the hole Furthermore , by using the single multi - diameter drill bit left by the first cylindrical portion 142 . The shape of the third 10 according to the disclosure , treatment time for implant bed stage substantially corresponds to the length L2 and the preparation can also be reduced significantly . In addition , second diameter R2 such that the third stage is configured to 
fit into the hole left by the second cylindrical portion 142 . since there is no requirement for replacing and re - orienting 

a series of drill bits , the drilling operation implemented by According to certain embodiments , the multi - diameter 
drill bit system may include a pilot drill bit . The pilot drill 15 the single multi drill 15 the single multi - diameter drill bit according to the disclosure 
bit includes a drill tip having a diameter equal to or less than can be more precise to achieve a clean , round hole . Com 
the first diameter R1 . The pilot drill bit is used to create a pared with the conventional drilling protocol , the multi 
pilot hole for subsequent drilling by the multi - diameter drill diameter drill bit according to the disclosure significantly 
bit 100 . Utilizing the pilot drill bit prior to drilling with the increases implant stability and reduces the possibility for 
multi - diameter drill bit 100 allows an operator of the multi - 20 tissue damage in the subject . 
diameter drill bit system to drill the pilot hole at the The multi - diameter drill bit according to the disclosure is 
appropriate depth and angle . After using the pilot drill bit , also beneficial for guided surgery , as the drill bit creates less 
the operator drills a larger hole , corresponding to the friction and damage to metal sleeves required by the guided 
implant . The operator therefore has the opportunity to make surgery . The lands of the multi - diameter drill bit can be 
any necessary corrections to angle and depth of the pilot hole 25 coated with a nano - coating , which provides a very smooth 
when using the multi - diameter drill bit 100 to drill the larger , surface finish or a higher stability and hardness of the drill 
subsequent , hole . bit , particularly when a DLC ( diamond like coating ) is 

According to further embodiments , the multi - diameter utilized drill bit system may include an implant that has less than According to the present disclosure , multiple diameter 
three stages . Furthermore , the multi - diameter drill bit system 30 too sem 30 tools are constructed with specific dimensions and geometry may include an implant that has only three stages or consists that in use perform two or more operations at once . By of three stages . combining the drill with the tools used for the additional Within the scope of the disclosure , the multi - diameter operations , multiple diameter , multi - function tools are cre drill bits may have any suitable number of steps , e . g . , 
different diameters , depending the circumstances of apply - 35 sated that provide a variety of useful , timesaving benefits . 
ing the drill bits . For example , the multi - diameter drill bits The multi - function tools are capable of improving produc 
may have 2 - 5 stepped structures . tivity , saving operational time , increasing accuracy , reducing 

Significant advantages can be achieved by the multi - setup time , minimizing spindle requirements , eliminating 
diameter drill bits according to the present disclosure . tool changes and minimizing part handling . In addition , the 
According to the conventional drilling protocol , a series of 40 multi - diameter drill bit can be used with different dental 
3 - 5 drill bits each having a constant diameter are typically implants . 
used chronologically for preparing the implant bed . The According to the present disclosure the multi - diameter 
multi - diameter drill bit according to the disclosure , such as , drill bit can be can be formed from any bio - compatible or 
the multi - diameter drill bit 100 or the multi - diameter drill bit corrosion - resistant substance or composite including , but 
500 , can be advantageously used in lieu of the conventional 45 not limited to : plastic , zirconium , ceramic , polycrystalline 
sequence of different drill bits , to achieve the same level diamond , tungsten carbide , titanium , stainless steel or sur 
implant bed preparation . The novel design of the faces of the gical steel . The multi - diameter drill bit of the present dis 
lands , through the use of a round margin , of the multi - closure can be reusable or fabricated for a one - time usage . 
diameter drill bit effectively reduces the contact surface While the fundamental novel features of the disclosure as 
between the drill bit and the surrounding bone tissue and 50 applied to various specific embodiments thereof have been 
thus , the friction between the drill bit and the surrounding shown , described and pointed out , it will also be understood bone tissue , which results in less heat generation and thermal that various omissions , substitutions and changes in the form cell damage . As shown in FIGS . 9 - 11 , the multi - diameter and details of the devices illustrated and in their operation , drill bit of the present disclosure when employed at spindle 
speeds of 1000 rpm ( 2 . 3 kg load ) ( FIGS . 9 and 11 ) ; and 55 may be made by those skilled in the art without departing 
spindle speeds of 1000 , 1500 and 2000 ( 2 . 3 kg load ) ( FIG . from the spirit of the disclosure . For example , it is expressly 
10 ) , at all depths observed , did not cause the implant bed to intended that all combinations of those elements and / or 
reach the threshold for damage ( temperature of 50° C . or method steps which perform substantially the same function 
more for 30 seconds or longer ) 0 . 5 mm away from the in substantially the same way to achieve the same results are 
periphery of the drill bit . As shown in FIGS . 9 - 12 , at some 60 within the scope of the disclosure . Moreover , it should be 
depths and spindle speeds , temperatures close to 45° C . are recognized that structures and / or elements and / or method 
reached ( e . g . FIG . 9 , 2 mm depth / 2000 rpm , 4 mm depth steps shown and / or described in connection with any dis 
1000 rpm , 10 mm depth / 2000 rpm ) . Such temperatures have closed form or embodiment of the disclosure may be incor 
been shown to stimulate bone , allowing for the possibility of porated in any other disclosed or described or suggested 
enhanced bone apposition , translating into shorter patient 65 form or embodiment as a general matter of design choice . It 
healing time . ( Dolan et al . J . R Soc . Interface 2012 : 9 ( 77 ) : is the intention , therefore , to be limited only as indicated by 
3504 - 3513 ) . In contrast , conventional bone level tapered the scope of the claims appended hereto . 
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What is claimed is : portion , wherein each of the plurality of faces of third 
1 . A multi - diameter drill bit for implant bed preparation , lands comprises a second curved margin . 

the multi - diameter drill bit extending longitudinally along an 3 . The multi - diameter drill bit according to claim 2 , 
axis , the multi - diameter drill bit comprising : wherein each of the plurality of faces of third lands extends 

a drill shank configured to be coupled with a driving tool 5 radially and circumferentially with respect to the axis . 
4 . The multi - diameter drill bit according to claim 2 , used by an operator , the drill shank being proximal to 

an operating hand of the operator ; wherein each of the plurality of faces of third lands com 
a drill body distal to the drill shank , the drill body dy prises prises a third cutting lip , wherein the second curved margin 

comprising at least a first cylindrical portion and a is provided at the radial terminal end of the third cutting lip . 
second cylindrical portion , the first cylindrical portion 10 10 5 . The multi - diameter drill bit according to claim 2 , 
having a first diameter , the second cylindrical portion wherein each of the plurality of faces of third lands is 
having a second diameter , the first cylindrical portion rounded axially with respect to the longitudinal axis . 

6 . The multi - diameter drill bit according to claim being distal to the second cylindrical portion ; and 2 , 
a drill tip distal to the first cylindrical portion of the drill wherein each of the plurality of faces of third lands com 
body , the drill tip defining a plurality of first land areas 15 pris read 15 prises a second circumferential edge , wherein the second 
and a plurality of first cutting lips at least partially circumferential edge is curved radially inwardly and con 
bordering the plurality of first land areas , respectively ; tinuous to the second curved margin . 

7 . The multi - diameter drill bit according to claim wherein the drill shank is configured to transfer drilling 1 , 
further comprising : torques and forces generated by the driving tool to the 

drill body and the drill tip ; 20 a plurality of helical flutes starting from the drill tip and 
wherein the second diameter of the second cylindrical ending at the drill shank ; and 

portion is greater than the first diameter of the first a plurality of helical lands provided alternatively with 
respect to the plurality of flutes . cylindrical portion to define a plurality of faces of 

second lands at the interface between the first cylindri 8 . The multi - diameter drill bit according to claim 1 , 
cal portion and the second cylindrical portion , wherein 25 in 25 wherein each of the plurality of faces of second lands 
each of the plurality of faces of second lands is rounded extends radially and circumferentially with respect to the 
in the direction of the longitudinal axis ; and axis . 

9 . The multi - diameter drill bit according to claim wherein each of the plurality of faces of second lands 1 , 
comprises : wherein each of the plurality of the first cutting lips forms an 

a second cutting lip , 30 angle with respect to the longitudinal axis of the stepped drill 
a curved margin provided at the radial terminal end of the bit , the angle being in a range of 45° to 75° . 

second cutting lip , and 10 . The multi - diameter drill bit according to claim 9 , 
a circumferential edge , wherein the circumferential edge wherein the angle formed by each first cutting lip and the 

is curved radially inwardly and continuous to the longitudinal axis is 60° . 
35 11 . The multi - diameter drill bit according to claim curved margin . 1 , 

2 . The multi - diameter drill bit according to claim 1 , wherein an angle formed between said circumferential edge 
wherein the drill body further comprises a third cylindri and said curved margin is about 28º . 

cal portion proximal to the second cylindrical portion , 12 . The multi - diameter drill bit according to claim 1 , 
the third cylindrical portion having a third diameter ; wherein an angle formed between said circumferential edge 

40 and said curved margin is about 1° to about 45° . 
13 . The multi - diameter drill bit according to claim wherein the third diameter is greater than the second 1 , 

diameter of the second cylindrical portion to define a wherein the plurality of helical flutes comprise a uniform 
plurality of faces of third lands at the interface between geometry from the drill tip to the drill shank . 
the second cylindrical portion and the third cylindrical 

and 


